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Treatment of periprosthetic
acetabular fractures after
previous hemi- or total hip
arthroplasty
Introduction of a new implant
Introductory remarks
Periprosthetic acetabular fractures are se-
vere complications of hemi- (HA)or total
hip arthroplasty (THA), and are on the
rise in terms of occurrence and recog-
nition [1–5]. As the function of im-
plants in hip replacement is based on
the bone–cement or bone–prosthesis ﬁx-
ation, a fracture that interrupts this ﬁxa-
tion presents a challenging situation. In
the presence of osteoporosis, even a fall
froma standingposition can lead to com-
minuted acetabular fractures with poor
prognosis [6–10]. Diﬀerentmanagement
approaches for stabilizationof theacetab-
ular component using dual plates and
cages have been described in the liter-
ature. In the case of a structural bone
defect, allograft treatment has been at-
tempted [11–16].
Nevertheless, the results of revision
surgery in HA or THA with acetabular
Fig. 18 Custom-made roof-reinforcement plate showing the outer (a) and inner (b) surfacewith an-
gle-stable screw holes.Courtesy of 41medical AG, Bettlach, Switzerland
discontinuity are poor, and conservative
treatment may not be an adequate al-
ternative [17–20]. Lower limb extension
may seem to be an option, but in terms of
limited physiologic tolerance in elderly
patients, such treatment depicts a con-
siderable health risk due to prolonged
immobilization [21, 22]. Therefore, ac-
etabular implants favoring stable ﬁxation
and immediate postoperative mobiliza-
tion with full weight-bearing are thought
tobe thesolution. Forthispurpose, acus-
tom-built roof-reinforcement plate was
designed in an attempt to provide suﬃ-
ciently stable ﬁxation at the intact iliac
bone, in order to allow for early postop-
erative full weight-bearing in peripros-
thetic acetabular fractures (. Fig. 1a, b).
The purpose of this article is to provide
a description of the novel implant and
describe the surgical technique.
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The custom-built roof-
reinforcement implant
The designed plate by itself has an outer
diameter of 50 mm and an inner diam-
eter of 48 mm, which perfectly ﬁts ce-
mented cups of 46 mm. On the cranial
side, the cage is extended by a ﬁn to
provide suﬃcient ﬁxation at the intact
iliac bone by means of eight angle-stable
3.5-mm screws aimed in diﬀerent direc-
tions. The inner ring is outﬁtted with
another seven holes for 3.5-mm angle-
stable screws to provide stabilization for
theanteriorandposteriorcolumn, aswell
as the acetabular roof. As reaming of the
fractured acetabulum is performed up to
52 mm, only one size is necessary for all
cases. According to preoperative plan-
ning based on CT scans, left and right
implants are needed due to the ﬁn of the
cage (. Fig. 1a, b).
Surgical principle and objective
Treatment of displaced acetabular
fractures with or without previous
hip replacement in elderly patients.
The custom-made acetabulum roof-
reinforcement plate maintains
stable acetabular fixation and
allows immediate postoperative
mobilization at least in most
cases. The implant can be used in
periprosthetic acetabular fractures,
as well as in the presence of isolated
displaced acetabular fractures
requiring surgical stabilization and
hip arthroplasty.
Advantages
4 Compared to the transgluteal ap-
proach (Bauer) the classic antero-
lateral approach (Watson-Jones) is
used to provide better access to the
anterior and middle supraacetabular
part of the iliac bone
4 One-stage procedure
4 In cases with isolated displaced
acetabular fractures, the femoral
head can be used as autograft after
resection in the presence of bone
defects
4 No donor site morbidity
4 Limited surgery time and limited
blood loss
4 Immediate postoperative mobiliza-
tion
Limitations
4 In case of largely destroyed supraac-
etabular bone or in case of a two col-
umn fracture according to Letournel
[23] additional osteosynthesis might
be necessary. In these cases partial
weight bearing is recommended
Indications
4 Displaced acetabular fractures with-
out previous hip replacement
4 Periprosthetic acetabular fracture in
HA
4 Periprosthetic acetabular fracture in
THA
4 Central pelvic dislocation of the
femoral head and acetabular protru-
sion after HA
4 Age of 65 years or older, depending
on bone quality
4 Pretraumatic mobility dependent on
a walker at the most
4 Non-union of acetabulum fractures
after open reduction internal ﬁxation
(ORIF)
Contraindications
4 Poor general health situation
4 Active or latent infection
4 Sepsis
4 Allergy against implant material
4 Local bone tumors or cysts
4 Age below 65 years
4 Non-displaced acetabular fractures
Patient information
4 Possible delayed or absent healing of
osteoporotic bone
4 Possible intolerance to the implant
4 Possible wound healing disturbances,
sensibility disturbances, and/or
circulation disorders with need for
surgical revision
4 General risks of surgery
4 Longer surgical time due to cage
ﬁxation
Preoperative workup
4 Clinical assessment of pelvic stability
4 Documentation of the patient’s
preinjury mobility status
4 X-ray of the pelvis and hip with AP
and oblique views
4 CT scans of the involved hip in three
planes for implant planning
4 Documentation of the sensibility and
circulation of the foot
4 General preparations for surgery
Instruments and implants
4 Basic set of surgical instruments for
pelvic surgery
4 Patient-ﬁtted roof-reinforcement
plate 3.5 based on preoperative CT
scans
4 Screwdriver hex 2.5 mm with screw-
driver bit and helve
4 Screwdriver star drive T15 with
screwdriver bit
4 Torque limiter 1.5 Nm
4 3.5-mm hex self-cutting angle-stable
screws (L = 10–95 mm)
4 3.5 mm star drive self-cutting angle-
stable screws (L = 10–95 mm)
Anesthesia and positioning
4 Endotracheal intubation or larynx
mask anesthesia
4 Perioperative single shot of antibiotic
(e. g., 2 g cefacolin i. v.)
4 Supine position
4 The hip, iliac crest, and proximal part
of the femur are disinfected at once
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Abstract
Objective. Treatment of displaced peripros-
thetic acetabular fractures in elderly patients.
The goal is to stabilize an acetabular fracture
independent of the fracture pattern, by in-
serting the custom-made roof-reinforcement
plate and starting early postoperative full
weight-bearingmobilization.
Indications. Acetabular fracture with





to provide accessibility to the anterior and
supraacetabular part of the iliac bone. Angle-
stable positioning of the roof-reinforcement
plate without any fracture reduction.
Cementing a polyethylene cup into the
metal plate and restoring prosthetic femoral
components.
Postoperative management. Full weight-
bearing mobilizationwithin the ﬁrst 10 days
after surgery. In cases of two column fractures,
partial weight-bearing is recommended.
Results. Of 7 patients with periprosthetic ace-
tabular fracture, 5 were available for follow-up
at 3, 6, 6, 15, and 24 months postoperatively.
No complications were recognized and all
fractures showed bony consolidation. Early
postoperativemobilizationwas started within
the ﬁrst 10 days. All patients except one
reached their preinjury mobility level. This
individual and novel implant is custommade
for displaced acetabular and periprosthetic
fractures in patients with osteopenic bone.
It provides a hopeful beneﬁt due to early full
weight-bearingmobilization within the ﬁrst
10 days after surgery.
Limitations. In case of largely destroyed
supraacetabular bone or two-column fractures
according to Letournel additional synthesis
via an anterior approach might be necessary.
In these cases partial weight bearing is
recommended.
Keywords
Mobilization · Osteoporosis · Weight-bearing ·
Prosthesis · Acetabulum
Behandlung periprothetischer Azetabulumfrakturen nach früherer Hemi- oder
Totalhüftendoprothetik. Einführung eines neuen Implantats
Zusammenfassung
Operationsziel. Ziel ist die Behandlung von
dislozierten periprothetischen Azetabulum-
frakturen bei älteren Patienten. Dabei werden
Frakturen des Azetabulums unabhängig vom
Frakturmuster durch Einsetzen einer son-
derangefertigten Azetabulumabstützpfanne
stabilisiert und eine frühe postoperative
Mobilisation unter Vollbelastung begonnen.




Operationstechnik. Zugang nach Watson-
Jones, um die Erreichbarkeit des vorderen und
supraazetabulären Anteils des Darmbeins zu
ermöglichen. Winkelstabile Positionierung der
Azetabulumabstützpfanneohne Frakturrepo-
sition. Zementieren einer Polyethylenpfanne
in die Metallplatte und Reposition der
femoralen Prothesenkomponenten.
Weiterbehandlung.Mobilisation unter
Vollbelastung innerhalb der ersten 10 Tage
nach Operation. In Fällen einer 2-Pfeiler-
Fraktur mit ungenügender Schraubenzahl
im stabilen Knochen wird eine Teilbelastung
empfohlen.
Ergebnisse. Von insgesamt 7 Fällen mit
periprothetischer Azetabulumfraktur konnten
5 Patienten 3, 6, 6, 15 und 24 Monate
postoperativ nachuntersucht werden. Es gab
keine nennenswerten Komplikationen. Alle
Frakturen zeigten eine knöcherne Konsolidie-
rung. Eine frühe postoperative Mobilisation
wurde in den ersten 10 Tagen begonnen und
alle Patienten außer einem erreichten ihren
ursprünglichenMobilitätsgrad.
Schlussfolgerung. Dieses individuelle,
neuartige Implantat ist für dislozierte
Azetabulumfrakturen und periprothetische
Frakturen bei Patientenmit osteoporotischem
Knochen entwickelt worden. Es verspricht
hoﬀnungsvollen Beneﬁt aufgrund der frühen
Vollmobilisation innerhalb der ersten 10 Tage
nach Operation.
Einschränkungen. Bei stark zerstörten
supraazetabulären Knochen- oder 2-Pfeiler-
Frakturen nach Letournel könnte eine
zusätzliche Synthese über einen anterioren
Zugang notwendig sein. In diesen Fällen wird
eine Teilbelastung empfohlen.
Schlüsselwörter
Mobilisierung · Osteoporose · Gewichtsbelas-
tung · Prothese · Azetabulum
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Surgical technique
(. Fig. 2, 3, 4, 5, 6, 7)
Fig. 28 The surgical intervention takes place in general anesthesia and
supine position. As surgical approach serves the classic anterolateralWat-
son-Jones approachwhich provides a perfect accessibility to the anterior
andmiddle supra-acetabular part of the iliac bone.The landmarks for the
skin incision include the anterior superior iliac spine, the greater trochanter
and theplainof the femur. The incision starts 2.5 cmposterior and inferior to
the anterior superior iliac spine and is slightly curved dorsally to the greater
trochanter prolonged to the femoral shaft for about 5 cm
Fig. 38 The triangle of the tensor fascie latae, gluteusmedius, and lateral
vastusmuscle is then identiﬁed andopenedmidway between the anterior
spine andgreater trochanter. Subsequently, the ridge of the lateral vastus
muscle is revealed
Fig. 48After exposure of the prosthesis, the leg is brought into secondpo-
sitionwhile dislocating carefully the prosthetic head.Retractors are placed
anteriorly, posteriorly, and inferiorly, to optimize visualizationof theacetab-
ular fracture. In patients with non-periprosthetic fractures, the capsule is
exposed and resected by a T-shape incision.Furthermore, femoral neck os-
teotomy and acetabular cartilage removal is performedbefore stepwise
socket reaming, starting from 44 up to 52mm, and implant insertion. In
periprosthetic fractures after total hip arthroplasty, the acetabular compo-
nent is removedwith orwithout all the cement, depending on the type of
prosthesis. In case of hemiarthroplasty, only the prosthetic head has to be
removed
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Fig. 58Next, 5 cmof the anterosuperior and superior part of the acetabular roof are freed from soft-tissue for positioning of
theﬁn. Regardlessoffracturetype, theroof-reinforcedplate is installedwithoutanyanterior-superiorreductionofthefracture
and carefully pressedwith a tappet to the acetabular roof for good contact. In case of an anterior column fracture reachingup
superiorly intotheacetabularroof, theﬁnispositionedfurtherposteriorly topurchasescrewﬁxation. Theﬁnis thenﬁxedtothe
iliacboneby inserting3.5-mmangle-stablescrewsaimedindiﬀerentdirections.Thedrill isguidedby the3.5-mmboringbush
andshouldalwayspenetrate theoppositecortex.The lengthof thescrews isdeterminedbymeansofameasuring instrument.
Furthermore, additional screws are inserted through the upperholes in the ring and, if possible, through inferior holes aswell
Fig. 68 Inperiprosthetic fracturesnobongraftingisperformed. AProlene®
mesh graft (Ethicon, Johnson& JohnsonMedical, Norderstedt, Germany) is
now sutured to the inner aperture of the implant ring to cover it andprevent
cement leakage into the pelvis. In cases of an isolated acetabular fracture,
slices of the resected femoral head are placed at the bottomof the implant
ring to provide better bony stabilization and improve bony healing
Fig. 78 Subsequently, a polyethylene cupwith diameter 46mm is ce-
mented into themetal cage and the prosthetic femoral components are
restored in typicalmanner
Postoperativemanagement
4 Passive and active motion should be
exercised up to the onset of pain and
intensiﬁed step-by-step directly after
surgery.
4 Early mobilization with full weight-
bearing is started within the ﬁrst
few days with use of a walking aid
(crutches, walking frame, cane).
4 In cases of destruction of the supraac-
etabular bone or with two column
fractures, postoperative CT scan is
recommended in order to check the
number of screws positioned in stable
bone. Postoperative mobilization




4 If the inserted Prolene® mesh graft
leaks, a cement outﬂow into the pelvis
is possible.
4 As joint stability depends on the
positioning of the polyethylene cup,
increased attention has to be paid
during cementing.
4 In the case of poor positioning of
the cemented cup, dislocation of the
prosthetic head can occur.
4 Deep wound infection should be
treated by early surgical debridement
and appropriate antibiotic treatment.
4 Incomplete healing of the bone in
situations of osteoporosis, partial
weight-bearing is recommended.
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Fig. 88 Postoperative AP X-ray
4 Surgical repetition is possible. How-
ever, after failure of initial surgery,
careful reassessment of possible
causes of failure is mandatory.
4 In cases with a fractured acetabular
roof, a postoperative CT scan should
be performed in order to check screw
ﬁxation and stability. Postoperative
mobilization with full or partial
weight-bearing depends on this
information.
Results
Between 2010 and 2014, 7 patients suﬀer-
ing from a periprosthetic fracture were
treated using the roof-reinforcement
plate. At the time of surgery, the average
age of these 7 patientswas 80 years (range
65–91 years). Previously, 5 patients had
undergone HA and 2 THA. All except
one patient with HA had a transverse
fracture; the one exception had a T-
fracture. Of the two patients with THA,
one showed an anterior column fracture
in combination with a fracture of the
quadrilateral plane; the other patient
had a central dislocation of the acetab-
ular components without fracture of
the two columns. Postoperatively, all
patients were allowed for full weight-
bearing. Only 5 patients were available
for follow-up (FU), two had died in the
meantime. FU of the single patients
was performed after 3, 6, 6, 15, and
24 months postoperatively. At this time,
X-rays in 4 patients and a CT scan in
one were available. In all patients, bony
consolidation could be proven, without
any signs of loosening (. Fig. 8). All pa-
tients except one were able to reach their
preinjury mobility level. The patient
who did not reach the former mobility
level had to use a cane, which he did not
need before surgery. Of the remaining
4 patients, 2 used a cane, one a walking
frame, and one did not use a walking
aid at all.
Discussion
Compared to the increasing number of
acetabular fractures in the elderly, pa-
tientswithperiprosthetic acetabular frac-
tures are still not very common. Consid-
ering a time period of almost 4 years in
two level I trauma centers, the authors
can report only on 7 patients. Due to
the advanced age of the patients, with
an average age of 80 years, only 5 were
available for FU. Two patients had died
in the meantime. In a group of patients
with such advanced age it is sometimes
diﬃcult to follow-up for a long time pe-
riod. The authors are aware that this is
a limitation of this paper.
In the literature it is reported that
the typical acetabulum fracture in os-
teoporotic bone conditions involves the
anterior column associated with a frac-
ture of the quadrilateral plane [5]. This
seems to be diﬀerent with periprosthetic
fractures. Only one of the 7 patients
showed the described fracture type,
whereas among the other 6, a transverse
fracture was found in 5 patients and a T-
fracture in one. Concerns are reported
in the literature regarding stable ﬁxation
of the acetabular component, recom-
mending additional cables or plates
[5, 10]. The design of the described
roof-reinforcement plate is such that all
the stability is provided by ﬁxation of
the ﬁn of the cage at the intact iliac
bone by eight multidirectional angle-
stable screws. Additional stability is pro-
vided by up to seven angle-stable screws
through upper, anterior, and posterior
holes of the ring. The stability of ﬁxa-
tion allows immediate postoperative full
weight-bearing, at least in most cases.
Fixation of a fractured anterior column
can be performed by anterior screws,
but this does not enhance primary sta-
bility of the cage. The results of a series
of 30 consecutive patients of the same
age (average 79 years) suﬀering from
acetabulum fractures without previous
prostheses have shown that the stability
provided by the ﬁxation described above
was suﬃcient for early full weight-bear-
ing (paper under review). No loosening
signs were found in any case. New and
modern titanium ﬁxators with multidi-
rectional interlocking screws inserted by
a minimally invasive procedure might
be an alternative [24]; however, in the
authors’ experience, in periprosthetic
fractures the quadrilateral plane is com-
monly destroyed and associated with
a dome fragment of the acetabulum.
Furthermore, due to advanced head
protrusion in the case of HA, the bone of
the quadrilateral plane is thin and of very
poor quality, rendering stable ﬁxation
even with the new plates diﬃcult.
Conclusion
In summary, this report demonstrates
that this custom-built roof-reinforce-
ment plate is a beneﬁcial addition to the
treatment spectrum for elderly patients
with previous hip replacement, espe-
cially for patients with periprosthetic
acetabular discontinuity after THA and
HA. Early mobilization with full weight-
bearing within the ﬁrst 10 days after
surgery can be achieved, at least in most
cases. However, short- and long-term
results from higher numbers of cases are
needed in order to draw conclusions on
the mechanical behavior of this custom-
made reconstructive implant over time.
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Wissenschaftler amHamburg Center for
Health Economics (HCHE) haben errech-
net, dass Knochenbrüche bei über 50-jähri-
gen Frauenmit Osteoporosemehr als
3-mal so hohe Lebenszeitkosten für Be-
handlung undPﬂege verursachen als
bei Frauen, die niemals anOsteoporose
erkrankt sind. Bei der Simulationwur-
den 6 häuﬁg auftretende Frakturtypen an
200.000 Frauen untersucht und sowohl
die stationären sowie ambulanten Be-
handlungs- und Pﬂegekosten als auch die
Kosten einer Pﬂege durch Familienange-
hörige berücksichtigt.Hierbei entfallen
für Klinikaufenthalte unddie frakturbe-
dingte Langzeitpﬂege nahezu 70%der
Gesamtkosten.
Laut der Studie gehörenHüftfrakturen zu
den häuﬁgsten Brüchen und verursachen
bereits etwa 43%aller Behandlungskosten.
58%aller Hüftfrakturen seien direkt auf
Osteoporose zurückzuführen. Die Kosten
steigenmerklich an,wenn bereits frühere
Frakturen vorliegen.
Die Entwicklung der Gesamtkosten bei
osteoporotischen Frakturenwerde sich
zukünftig auf die Kosten von Kranken-
häusern und Pﬂegeeinrichtungen
auswirken unddamit sowohl die Sozialver-




Literatur: Bleibler F et al (2014) Expected
lifetime numbers and costs of fractures in
postmenopausal womenwith andwithout
osteoporosis in Germany: a discrete event
simulationmodel. BMCHealth Services Re-
search 14:284
Quelle: Hamburg Center for Health
Economics, Universität Hamburg,
www.hche.de
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